Abstract. Deep Research in the problem of low voltage right through (LVRT) and over-current of rotor after the wind farm's voltage dropped. Using the protection scheme of the energy dissipation type Crowbar protection circuit on the DC side can consume excess energy of the DC bus and ease the sharp rise of the DC bus voltage, to realize the low voltage ride-through of the wind power generation system. The simulation results show that after the grid voltage dropped, the Crowbar circuit timely cut off can make the rotor current decay rapidly, and ensure the stability of the wind turbine and wind power generation system. And through the theoretical calculation to make sure the range of the optimal resistance of the Crowbar circuit, and then pick out the several average sample value from this range to carry out simulation analysis, which has practical value and guiding significance.
Introduction
Power grid voltage dip is an event that in a short period of time the voltage RMS value suddenly changes from rated value to a certain value that is lower than the rated value. The main factors that lead to the grid voltage sag are single-phase earth fault, two phase earth fault, two-phase short circuit fault and three-phase short circuit fault [1, 2] . No short circuit faults occur in the power grid, which can be used to calculate the value of the voltage drop of the public network (PCC). The short circuit fault of the power grid is a single-phase fault, but it will bring serious consequences after the three-phase fault occurs. Therefore, it is of great significance to study the three-phase symmetrical dip in the analysis of low voltage operation of wind power generation system [3, 4] .
Implementation Method of LVRT DFIG
In the doubly-fed wind power generation system, the energy transfer between the generator and the grid is completed by the converter. During the voltage dip, the main problem of doubly-fed wind power generation system (DFIG) is that the output voltage is reduced and the change of electric current is small, resulting in power output decreased suddenly. But the wind turbine electricity is not changed so suddenly, probably didn't change, resulting in power input is far greater than the power output, but the excess energy transfer to the grid are piled up in the DC bus, so it causes a sharp rise in the DC bus voltage [5] .
At this point to achieve low voltage across the DC side can increase the energy storage link or energy consumption link to disperse the excess energy on the DC bus, so as to achieve the balance between the output and input power. This design to achieve the low voltage ride-through mainly considers the fault level of the power grid, fault duration and the cost of design and other issues [6] .
From the above, to achieve the low voltage of doubly fed wind power generation system is to solve the problem of energy distribution through the converter. So the design of the converter is firstly considered, that is we can appropriately amplify over current value and voltage value of power device amplification in the choice of power devices, which is in the basis of not changing the original structure, increasing the converter tolerance range to achieve low voltage ride through the purpose. Secondly, it can also be considered to increase the capacitance of the DC side to solve the problem that the DC bus voltage is too high caused by unbalanced power; Although these two methods can achieve a certain degree of low voltage ride through, but when the grid voltage drop value is too large, it is not practical in two ways. Then you have to consider to increase auxiliary circuit in the DC side to consume excess energy. It's to increase the variety of over voltage protection circuit on the DC side, which can be summarized as adding storage type Crowbar protection circuit protection scheme and adding energy dissipation Crowbar protection circuit protection scheme to consume excess energy in DC bus.
Over Voltage Protection Scheme of Energy Dissipation Type Crowbar
Fig. 1 is that unloading resistance and power devices are in parallel with the DC bus capacitance. By using the way to increase the unloading load, the aim is to consume excess energy. Fig. 2 is the DC bus link to the Buck circuit to discharge energy. The Buck circuit reduces the voltage and current of the DC bus capacitor. When the doubly-fed wind power generation system is stable, the Crowbar protection circuit does not work; when the voltage is dropped, the input and output power of the DC bus is unbalanced, which leads to the increase of DC bus voltage. At the same time, the Crowbar protection circuit works, the unloading resistance will consume the DC bus side of the excess energy, as soon as possible to restore the DC bus voltage stability. The size of the unloading resistance needs to be calculated according to the maximum power consumption of the DC side and the maximum allowable maximum voltage.
Simulation of Energy Dissipation Type Crowbar over Voltage Protection Simulation Analysis of Doubly Fed Wind Power Generation System without Energy Dissipation and Energy Storage
A model of doubly fed wind power generation system based on PWM is established in MATLAB/Simulink. The simulation analyzes the doubly fed wind power generation system without energy consumption and energy storage. The simulation time is set to 0.8 seconds, when the grid voltage of the power grid connected to the t=0.3s is suddenly dropped to 20% of the rated voltage, the energy consumption is not added to the simulation analysis of the doubly fed wind power generation system. The simulation results are shown in Fig. 3 . The simulation results show that when the sudden drop voltage of power grid, the grid side current is basically unchanged, so the power grid side will be greatly reduced, but also the power provided by the generator side remains unchanged, while the DC bus voltage will gradually increase, which beyond the DC bus voltage can withstand the limit, as shown in Fig. 5 . If no measures are taken to consume the excess energy of the DC bus, the DC bus voltage will result in more than the upper limit, which will eventually lead to a system failure.
Simulation Analysis of Doubly Fed Wind Power Generation System with Adding Energy Consumption
Using MATLAB/Simulink Simulation increased doubly fed wind power system energy consumption link, based on 3.1 simulation model, when the DC bus voltage is too high for the energy consumption of the Crowbar protection circuit trigger signal, so that the energy consumption of the Crowbar protection circuit is put into operation. Energy Crowbar protection circuit of DC side is increased when suddenly reducing voltage causes DC bus voltage more than DC bus maximum, then automatic trigger energy Crowbar circuit in DC bus operates to consume excess energy, to ensure the safe operation of the system. From the above results, when the power network voltage is reduced, the active power will decrease suddenly with the power grid voltage, and then maintain in a value. The active power will gradually return to the original value when the power network voltage is restored. When the power grid voltage is suddenly reduced, the reactive power will suddenly rise and rise to a stable value until the power grid voltage is restored. With the reactive power on the voltage stability in the system gradually decreased, the system voltage is gradually stabilized at the initial value. The simulation waveform shows that when the power grid voltage sags, the increase of reactive power compensation can ensure the normal operation of the original system. If no action is taken, the voltage of the DC bus is gradually increased and the maximum value is exceeded. But adding energy dissipation Crowbar protection circuit on the DC side, the Fig. 4-6 and Fig. 4 -10 is shown, with the grid voltage drop, while the DC bus voltage will rise, but the increase is not obvious (do not exceed the upper limit value under the DC bus), and soon will be gradually restored to the DC bus the rated value, so that it can ensure the fan does not run off the grid, so as to ensure the stable operation of doubly fed wind power generation system.
The results show that only when the DC bus voltage rises to exceed the upper limit value, it will be issued a trigger signal energy Crowbar protection circuit to put into operation. When the DC bus voltage is restored to the limit value of the DC bus voltage, the trigger signal will disappear automatically, so that the operation of the circuit of the power dissipation Crowbar is turned off.
Summary
Power grid voltage dip will cause transient rotor over current and over voltage, which will damage the power electronic devices, while the electromagnetic torque will lead to the decline in the speed of the rise and so on. The low voltage protection scheme proposed in this paper is based on a certain auxiliary circuit, adding unloading resistance or Buck circuit in the DC side, so as to maintain the balance between the output and the input terminal and realize the low voltage ride through. The model of doubly fed wind power generation system is established by MATLAB/Simulink, which is mainly aimed at the low voltage ride through simulation of doubly fed generation system and studies the energy dissipation type Crowbar protection circuit. The simulation result shows that the Crowbar protection circuit can realize wind turbines do not run off the grid, when the grid voltage drop suddenly, it can achieve a stable DC voltage, so that the DC bus voltage is within the scope of its and the power grid voltage in a short time returns to normal, that is, the wind turbine can continue to run.
